Stimulation of the trigeminal nerve evokes a dramatic decrease in heart rate and blood pressure, 27 and this reflex has generally been termed the trigeminocardiac reflex. A subset of the 28 trigeminocardiac reflex is the diving reflex in which the nasal mucosa is stimulated with water or 29 air-borne chemical irritants. Activation of the diving reflex evokes a pronounced bradycardia, 30 mediated by increased parasympathetic cardiac activity, and is the most powerful autonomic 31 reflex. However, exaggeration of this protective response could be detrimental and has been 32 
Introduction 48 49
Electrical or mechanical stimulation of the trigeminal nerve evokes a dramatic decrease in heart 50 rate, marked fall in blood pressure and apnea in both experimental animals and man (Kumada et 51 al. 1977; Kumada et al. 1978; Schaller 2005; Schaller et al. 1999) . The reflex responses evoked 52 upon stimulation of the trigeminal nerve have often been termed the 'trigeminocardiac reflex' in 53 the clinical literature, and 'trigeminal depressor responses' in the earliest animal studies of this 54 reflex using the rabbit model (Kumada et al. 1977; Kumada et al. 1978; Schaller 2005 Schaller , 2004 55 Schaller et al. 1999; Schaller 2007; Schaller and Buchfelder 2006) . Trigeminal depressor 56 responses can be evoked by electrical stimulation of the root entry of the trigeminal nerve, as 57 well as from many branches of the peripheral trigeminal nerve, including the supra-and infra-58 orbital (Kumada et al. 1977) as well as the ethmoidal nerve (McCulloch et al. 1999) . 
Materials and Methods 111
Neonatal Sprague-Dawley rats (P3-P7; Hilltop, Scottdale, PA) were anesthetized and cooled to 112 4°C to slow the heart rate. A right thoracotomy was performed, and the retrograde fluorescent 113 tracer X-rhodamine-5-(and-6)-isothiocyanate (Molecular Probes, Eugene, OR) was injected into 114 the fat pads at the base of the heart. After 24-48 h of recovery, animals were anesthetized with 115 isoflurane and killed by cervical dislocation, and the brain tissue was placed in a 4°C physiologic 116 saline solution [containing (in mM) 140 NaCl, 5 KCl, 2 CaCl2, 5 glucose, and 10 HEPES] 117 bubbled with 100% O2 (pH 7.4). All animal procedures were performed with the approval of the 118 Animal Care and Use Committee of The George Washington University in accordance with the 119 recommendations of the panel on euthanasia of the American Veterinary Medical Association 120 and the National Institutes of Health publication, "Guide for the Care and Use of Laboratory 121
Animals." 122
123
The medulla was removed with care to preserve the trigeminal cranial nerve rootlet and was 124 mounted on a cutting block and placed into a vibrating blade microtome (Leica, Nussloch, 125 Germany). A modified horizontal slice (800-900µm) was obtained to stimulate the trigeminal 126 nerve rootlet and record synaptic responses in cardiac vagal neurons, as shown in figure 1. The 127 tissue was submerged in a recording chamber that allowed perfusion (4 ml/min) above and below 128 the slice with artificial cerebrospinal fluid [ACSF; containing (in mM) 125 NaCl, 3 KCl, 2 129 CaCl2, 26 NaHCO3, 5 glucose, and 5 HEPES] equilibrated with 95% O2-5% CO2 (pH 7.4). 130
131
CVNs in the NA were identified by the presence of the fluorescent tracer as described previously 132 (Mendelowitz and Kunze, 1991) , and as shown in figure 1. Briefly, slices were viewed with 133 6 infrared illumination and differential interference optics (Zeiss, Oberkochen, Germany) and 134 under fluorescent illumination with an infrared sensitive cooled charged-coupled device camera 135 (Photometrics, Tucson, AZ). Neurons that contained the fluorescent tracer were identified by 136 superimposing the fluorescent and infrared images on a video monitor (Sony, Tokyo, Japan). 137 Patch pipettes (2.5-3.5 MOhm) were visually guided to the surface of individual CVNs using 138 differential interference optics and infrared illumination (Zeiss). CVNs were voltage-clamped at 139 a holding potential of -80 mV. The patch pipettes were filled with a solution that consisted of (in 140 mM) 135 K-gluconic acid, 10 HEPES, 10 EGTA, 1 CaCl2, 1 MgCl2, and 0.005 QX314 at a pH 141 of 7.3. 142
143
Afferent fibers in the trigeminal nerve were stimulated, 1-2 msec duration, 1 Hz frequency, with 144 a bipolar concentric stimulating electrode (W.P.I., Sarasota, FL, USA) using a flexible stimulus 145 isolator (A.M.P.I., Jerusalem,Israel). Stimulus intensity was increased in each experiment until 146 the synaptic pathway was evoked consistently during control conditions and then maintained at 147 that intensity and duration of stimulation throughout the experiment. A series of 10 consecutive 148 stimulations in each neuron was averaged in all series of experiments with the exception that in 149 studies using citalopram, the 5-HT reuptake inhibitor, only the last 3 stimulations within each 150 condition were used. The mean value from each neuron in the population was then averaged to 151 create a summary of results for each condition. Excitatory events were measured using pClamp 8 152 software (Molecular Devices, Sunnyvale, CA, USA) which analyzes EPSC amplitudes as peak 153 currents subtracted from baseline currents. Results are presented as mean ± S.E. and statistically 154 compared with a paired Student's t-test (for significance of difference, P < 0.05). Only one 155 experiment was performed per preparation. 
